CONTEXT: Primary amyloidosis, also known as AL amyloidosis, is commonly caused by clonal expansion of plasma cells in the bone marrow, thereby segregating light chains of clonal immunoglobulin that settle in tissues in the form of insoluble amyloid fibrils. The aim of this study was to report a case of primary amyloidosis with renal failure, diagnosed in Hospital São João, Porto, Portugal, focusing on the diagnostic difficulties and presenting a literature review.
INTRODUCTION
Primary amyloidosis, also known as amyloid light (AL) chain disease, is most commonly caused by clonal expansion of plasma cells in the bone marrow, thereby segregating light chains of clonal immunoglobulin that settle in tissues in the form of insoluble amyloid fibrils. 1 The progressive accumulation of amyloid deposits in normal tissues results in structural dysfunction, evolving into failure of the affected organ, most commonly the kidney, heart, liver and peripheral nervous system. It may be associated with multiple myeloma or other B-cell lymphoproliferative diseases, like nonHodgkin lymphoma, Waldenstrom hypergammaglobulinemia or monoclonal gammopathy of undetermined significance (MGUS).
1,2 If untreated, AL amyloidosis has a mortality rate of approximately 80% over a two-year period. Meanwhile, treatments that suppress monoclonal light chain immunoglobulin frequently result in a clinical improvement, with stabilization or regression of the amyloid deposits, thus resulting in improvement and preservation of multiorganic function. 2 The new therapies are quite promising and have contributed greatly towards improvement of patients' quality of life and prognosis. In the United States, a study showed that the estimated incidence was around 5.1 to 12.8 per million inhabitants per year. In another study conducted on 474 patients at the Mayo Clinic, 3 it was estimated that 60% of the cases occurred over the age range from 50 to 70 years, and only 10% at ages below 50 years. 4 This diagnosis occurs in about 2.5% of all native renal biopsies and it is the cause of death of 1 in every 1,500 people in the United Kingdom. 2, 4 It is therefore an extremely rare pathological condition and is often misdiagnosed. In some parts of the world, it leads to high morbidity and mortality rates when not treated adequately. The aim of this study was to report a case of primary amyloidosis with renal failure that was diagnosed in Hospital São João, Porto, Portugal, focusing on the diagnostic difficulties and presenting a literature review.
CASE REPORT
A 68-year-old Caucasian man living in Porto, who had previously been autonomous regarding his daily activities, was admitted to the Emergency Department of Hospital São João on August 4, 2009, presenting complaints of two months of severe dyspnea after minimal effort, with anasarca, progressive asthenia and mild atypical thoracic pain in the left hemithorax. He had a previous medical history of chronic gastritis, systemic arterial hypertension (which had been diagnosed 15 years earlier and had been medicated and controlled), a diffuse degenerative osteomuscular pathological condition (with sporadic used of nonsteroid anti-inflammatory drugs), sleep apnea corrected with surgery and benign prostatic hyperplasia. He was medicated with lisinopril in association with hydrochlorothiazide, lorazepam, finasteride, lansoprazole and furosemide. While under observation, he seemed to be aware, well-oriented and cooperative in time and space, and was hemodynamically stable. Pulmonary auscultation reveled diminished bilateral breathing sounds, associated with diffuse crackles (which were more accentuated in the expiratory phase), and also anasarca. An initial analytical assessment was made, which revealed renal failure and nephrotic proteinuria ( Table 1 ). An electrocardiogram revealed poor progression of R waves. A chest roentgenogram presented a small bilateral pleural effusion.
The patient was admitted to the Internal Medicine Department to evaluate the etiology of the nephrotic syndrome, among which the possibilities were: lupus nephritis, amyloidosis, nephropathy associated with human immunodeficiency virus (HIV), multiple myeloma or idiopathic origin. In the Internal Medicine ward, the patient still showed anasarca and now presented macroglossia (Figure 1) . He was given diuretic therapy, without much response. Evaluations on auto-antibodies and HIV serology were negative. He presented normal hepatic function and coagulation. A thoracic computed tomography (CT) scan was performed (Figure 2 ) to screen for adjacent neoplasia, and this revealed an aerial bronchogram with condensation of the middle segment of the medial lobe. For this reason, he underwent bronchoscopy with bronchoalveolar lavage, which revealed Enterobacter gergoviae that was sensitive to sulfamethoxazole/trimethoprim. He was on this antibiotic for 10 days. 
A C D B
To screen for multiple myeloma, light chain and 24-hour urine immunofixation were performed, and this revealed free lambda light chains. A renal biopsy performed on August 7, 2009, revealed an image compatible with positive Congo red findings. Subsequently, under a polarizing optical microscope, apple-green birefringence was identified (Figure 3) , thereby diagnosing renal amyloidosis. The patient's status improved and he was discharged with reinforcement of the diuretic therapy.
However, on September 1, 2009, the patient was admitted to the hospital again with an episode of kidney failure. An abdominal CT scan was performed to screen for another associated neoplasia, which turned out to be negative. He improved, and was discharged on September 15, 2009. Subsequent to this, he was again admitted, this time in the intensive care unit, with anasarca, severe renal failure and orthostatic hypotension. He started hemodialysis on October 9, 2009, by means of a central venous line. His status evolved to urine and catheter infections, which were treated with adequate antibiotic therapy, with subsequent resolution of the inflammatory markers.
In the second week of October, the diagnosis of lambda light chain amyloidosis was confirmed through immunohistochemistry. The patient was classified as a high-risk case because he presented stage V renal failure and high basal brain natriuretic peptide at an age older than 65 years. He was started on chemotherapy with six cycles of bortezomib 0.7 mg/m 2 and dexamethasone 40 mg, and his condition improved, with good tolerance to the medication. After beginning the treatment, he also presented level IV+ hemiparesis in the left upper arm, which improved after rehabilitation treatment and over the course of the chemotherapy cycles. Currently, the patient is stable and the disease has stagnated.
DISCUSSION
Amyloidosis is an extremely rare entity that is difficult to diagnose. This is because of the unspecific early clinical manifestations of the dis- ease. The hypothesis of amyloidosis is only considered when specific organ failure occurs. The average age at diagnosis is 64 years, and this condition occurs mainly in men. One of the first clinical manifestations of amyloidosis is macroglossia, which only occurs in approximate-ly 10% of all cases. It is considered to be a pathognomonic sign of the disease. However, other causes of macroglossia, like tongue cancer, hypothyroidism or vitamin B12 or folic acid deficiency also need to be investigated. 2, 4, 5 Amyloidosis may be systemic or localized. The most common ways in which primary amyloidosis is presented are through nephrotic syndrome (which was initially observed in this case), peripheral neuropathy (which was also observed in this case), congestive cardiomyopathy and hepatomegaly. Fatigue and weight loss are very common, but usually they only occur when an organ is involved. This patient had complaints compatible with nephrotic syndrome over the two months prior to his first visit to the Emergency Department. Some patients also present conditions related to multiple myeloma, which was not the case here. This association has a poor prognosis and therapy is difficult. Renal and heart failure are the major causes of death. 2, 5, 6 Almost every patient with AL amyloidosis has clonal B-cell dyscrasia, but monoclonal protein in the serum or urine is only identified in 85% of the cases. 4 Once a diagnosis of amyloidosis is suspected, it should be confirmed through biopsy on the affected organ, with histopathological assessment using the Congo red technique. This technique was introduced by Bennhold in 1922; the amyloid substance has a red/brown coloration when observed in daylight, but the diagnosis is confirmed by the apple-green birefringence observed under a polarizing optical microscope. Next, to differentiate the type of amyloidosis, an immunohistochemical test using monoclonal antibodies for the specific case of light chains is performed. 4, [6] [7] [8] [9] [10] The presence of monoclonal light chains in urine and serum is useful, but not always enough to diagnose systemic disorders, like AL. For all patients, electrophoresis with serum (71% sensitivity) and urine (84% sensitivity) immunofixation needs to be performed, in order to attempt to reveal monoclonal light chains. 11 In cases where the results are initially negative, it may be necessary to redo the immunofixation. Normally, all patients should undergo the serum-free light chain assay to assess disease evolution. Renal involvement is diagnosed through the evidence of renal amyloid deposits detected through biopsy, together with laboratory evidence of kidney dysfunction (24 hour proteinuria more than 0.5 g per day; mainly albumin). Heart involvement is identified through biopsy, in the presence of clinical evidence and changes seen on echocardiogram (like ventricular walls thicker than 12 mm in the absence of hypertension or other potential causes of such thickening). Reduction of the ejection fraction occurs as a late event. [9] [10] [11] [12] [13] [14] Thirty years ago, the treatment for this entity was mainly palliative. New therapies directed towards stabilization of amyloid fibrils have substantially improved these patients' quality of life. In patients with adequate criteria, stem cell transplantation has shown encouraging results in several recent studies, and the five-year survival rate has been estimated to be approximately 60%. 15, 16 A systematic search in major databases ( Table 2) found some papers that showed the difficulties in clinical approaches and the therapeutic implications of improvements in clinical outcomes. 17, 18 Other studies have revealed that despite the new therapeutic and clinical approaches, the survival rate remains unsatisfactory. 19, 20 The patient in the present report received a regimen of high doses of steroids (dexamethasone, 40 mg) in association with a proteosome inhibitor (bortezomib, 0.7 mg/m 2 ), and despite its toxicity, it led the patient to a good response with good tolerance, and an increase in the patient's quality of life. Because he presented stage V renal disease with hemodialysis support, age above 65 years and slightly increased basal brain natriuretic peptide, the patient did not fulfill the criteria for stem cell transplantation and was classified as high risk. Nonetheless, he benefited from the chemotherapy. Currently, the patient's quality of life is better and the disease has not progressed.
CONCLUSION
Amyloidosis is a disease with serious diagnostic difficulties because it commonly has unspecific forms of presentation. In fact, many cases are underdiagnosed and this diagnosis is only considered when the patient presents organ failure. Therefore, this case alerts general practitioners to give more attention to this clinical entity and to the importance of early diagnosis, particularly in patients with decompensated renal failure and severe clinical features of unknown cause that are difficult to control. This case consisted of primary amyloidosis, which is a rare entity, and showed involvement of the kidneys as an early presentation of the disease, with diagnostic difficulties. Early diagnosis and treatment are helpful in stabilizing the disease, thereby improving the care and the outcome.
